Comparison of repetitive sequences derived from high molecular weight subunits of wheat glutenin, an elastomeric plant protein.
A strategy has been developed to create repetitive peptides incorporating substitutions in the PGQGQQGYYPTSLQQ consensus repeat sequence of high molecular weight subunits in order to investigate natural sequence variations in elastomeric proteins of wheat gluten. After introduction of glutamic and aspartic acid residues, the peptide behaved similarly to the unmodified form at low pH, but became readily water soluble at pH > 6. Substitution of Gln for Leu at position 13 resulted in only small changes to the secondary structure of the water-insoluble peptides, as did Tyr8His and Thr11Ala. The effects of proline substitutions depended on their location: Leu13Pro substitution had little effect on solubility and structure, but Gln6Pro substitution resulted in dramatic changes. Peptides with two Gln6Pro substitutions had similar properties to the water-insoluble parental peptide, but those with 6 or 10 substitutions were readily soluble. The results indicated that specific sequences influence noncovalent intermolecular interactions in wheat gluten proteins.